Cisplatin activates Akt in small cell lung cancer cells and attenuates apoptosis by survivin upregulation.
The inhibitor of apoptosis protein (IAP) survivin is overexpressed in many tumors but is absent in most normal adult tissues. We report high levels of survivin expression in small cell lung cancer (SCLC), and describe the role of the phosphatidylinositol 3-kinase (PI3K)/Akt pathway in survivin upregulation. Moreover, the cytoprotective function of survivin in response to the anti-cancer agent cisplatin (CDDP) was investigated. Negative modulation of PI3K/Akt using pharmacological inhibitors or dominant negative Akt (DN-Akt) decreased Akt kinase activity and resulted in decreased survivin expression and phosphorylation on Thr34, whereas transfection of constitutively active Akt (CA-Akt) increased survivin expression and phosphorylation. Interestingly, we found that treatment of SCLC cells with CDDP further increased survivin expression in a cell cycle independent manner by activation of Akt. CA-Akt or lentiviral survivin also inhibited apoptosis induced by CDDP, whereas DN-Akt or survivin-specific RNA interference sensitized cells to CDDP. We identified survivin as an anti-apoptotic protein in SCLC cells that is regulated by Akt, and demonstrate that treatment with the DNA damaging agent CDDP activates the PI3K/Akt/survivin pathway that in part protects cells from drug-induced apoptosis.